The reasons for undertaking this series of studies has been described previously (1) . In that study it was found that the patterns of response to blindfolding as measured by the circulating eosinophils and the salivary Na/K ratio was different in patients suffering from senile psychosis from that of elderly schizophrenics, and different in both these groups from that of non-psychotic old people. The present study was undertaken in the same groups of patients (but in different subjects) to observe the pattern of response to a pricking pain produced by radiant heat.
Material and Methods
Five groups of subjects each comprising 5 men and 5 women, formed the case material. One group consisted of 10 young subjects without signs of mental disorder, another group comprised 10 elderly persons also without signs of mental disorder, the third group 10 young people with functional psychoses, most of them schizophrenics, the fourth group 10 old patients with schizophrenia, and the fifth group 10 patients with senile psychosis. The ages of the various groups are shown in Table 1 .
To produce the pricking pain, use was made of the Hardy-Wolff-Goodell dolorimeter, which provides a convenient means of applying a measurable and controlled radiant heat stimulus (2) . The wide range of available stimulus settings makes possible the controlled application of sensations both below and above the threshold and for constant or variable time intervals. In the present study the stimulus was applied to the skin of the forehead, 'an area of about 1 sq. in. being blackened to avoid transmittance and reflectance by the skin. The subject was then informed how the ·apparatus was to IGerontologic Unit, Allan Memorial Institute, Department of Psychiatry, McGill University, Montreal, Quebec, Canada. be applied to the forehead, and allowed to feel on the palm of his hand the sensation of heat produced at a low dial setting. He was then given 12 stimuli in the following order, 425, 230, 290, 340, 230, 290, 340, 230, 290, 340, 425 , and 425 millicalories per ern." per sec., with 1 minute interval between successive stimulations. All stimuli were of 3 seconds duration except the last one which was 1 second long. Most of the subjects stated to have experienced a pricking pain with 425 mc.zsec.ycm.s. This was evident also from the fact that they withdrew their foreheads from the apparatus in respom,<; to this stimulus.
Samples of veinous blood and saliva were taken immediately prior to the test, immediately after it and H hours later.
The blood was collected before the saliva which was of the unstimulated mixed variety normally found in the mouth before meals. The subjects were watched to see that they neither ate, drank, smoked, nor napped for an hour prior to the beginning of the test, as these factors were known to influence the salivary Na/K ratio (3). The first samples were taken an hour before lunch. Then the subjects were given the 12 heat stimuli after which the second sample was taken. Lunch was then taken as usual. The last sample was collected in the mid-afternoon. Because both the circulating eosinophils and the salivary Na/K have a diurnal variation, that time of the day in which the diurnal variation is known to be at a minimum was selected for the test.
The eosinophils of the blood were stained with phloxine in a propylene glycol solution, and counted in a Fuchs-Rosenthal haemocytometer. Sodium and potassium concentrations were deter- mined by a flame photometric technique described earlier (3) . The significant findings are presented in 2 ways: first, in the form of the original, mathematically untransformed data; second, as relative data obt-ained by expressing each result of each subjeet as a percentage of the mean of the 3 results obtained from that person. The data were analyzed by analysis of variance including the analysis of the interaction of the various factors involved. (Table 1 ): There were no significant differences between the 2 groups of young subjects (0.90 > P > 0.80), or between the 3 groups of old subjects (P > 0.40), but all other age differences between the groups were significant (0.01 > P > 0.001). There w-as no significant age difference between the sexes, nor was there 'a significant group x sex interaction (P > 0.30).
Results

Age of Subjects
Circulating Eosinophils: Absolute Data ( Table 2 ). Young and old patients with functional psychoses had significandy higher pretest values than the remaining 3 groups (P < 0.01), and the elderly schizophrenic patients had still higher values than those of the young patients with functional psychoses (P < 0.001).
There were no significant differences between the remaining 3 groups (P :> 0.05). There was a significant group x sex interaction (P < 0.001), which was due to the fact that in the young functionals the men had the significandy lower values (0.01 > P > 0.001), while in the elderly schizophrenics they had the significantly higher ones (P < 0.001).
There were no significant differences in the remaining 3 groups (P > 0.10).
There was no significant change following stimulation with the dolorimeter (P > 0.20) when all 5 groups were taken together, nor were there any significant differences in the way one group re- sponded to stimulation as compared with that of any other group (P > 0.20). (Table 3) : In response to stimulation with the dolorimeter, there was a significant decline immediately after the stimuli were applied (0.01 > P > 0.001), the decline persisting 3 to 4 hours later (0.02 > P > 0.01). All groups tended to show this pattern of response to a greater or lesser extent: the pattern of response did not vary significantly from one group to the other (P > 0.20).
Relative Data
Salivary Sodizcm/P otassium: Absolute
Data (Table 4 ): The senile patients and the elderly schizophrenic subjects had significantly higher pretest values than those of the remaining 3 groups (P < 0.001). The senile subjects also had significantly higher values than did the elderly schizophrenics (0.01 > P > 0.001).
There was no significant difference in the salivary Na/K ratio due to sex (P > 0.20) when the data of the 5 groups were considered together. However, there was a significant group x sex interaction, and this was due to the significantly higher values for females than males in the senile patient group (P < 0.001).
Following stimulation with the Hardy-Wolff-Goodell dolorimeter, all the groups taken as a whole showed a significant fall of the Na/K ratio (0.01 > P > 0.001), which was maintained 3 to 4 hours later (0.05 > P > 0.02).
There was however, a significant difference in the patterns of response of the various groups (P < 0.001). Following stimulation, the elderly schizophrenics showed an immediate decline of the salivary Na/K ratio which, persisted for the next 3 to 4 hours, the decline being significant at the 5% level. In the senile patients the fall was significant immediately after the stress (0.05 > P > 0.02) but only borderline 3 to 4 hours afterwards. There were no significant changes as a result of the pain stimulation in the remaining 3 groups.
.,; ........ .,;....: 4 The Effect of a Heat-induced Pricking Pain on the Absolute Salivary Na/K of Young and Old Normal and Psychotic Subjects 
Discussion
In the earlier study (1) it was found that blindfolding for one. half hour pr?duced in most of the subjects changes m the circulating eosinophils and the salivary Na/K ratio which indicated that the procedure was actually stressful to them. This assumption was corroborated by the behaviour of the subjects during the experiment and by the results of psychological tests taken before and after blindfolding (4) . As~ega~ds t~e diffe:ent diagnostic categorIes investigated in that study it was found that. normal young subjects resp~nded to~lm?fold ing with 'an immedI~te an~sIgn~ficant decline of the circulatmg eosinophils and a significant increase of the salivary Na/K ratio. Both these changes reverted to normal 3-4 hours after the test. Senile dementia patients. also sho.wed a :ignificant eosinopenia, not immed iatelv after blindfolding but 3-4 hours later. There was no change of the salivary Na/K ratio in this group. Elderly schizophrenics showed a si&"ni?cant ?ecline of the salivary Na/K ratio~mmedI~tely following blindfolding which persisted~-4 hours later. This group showed no SIgnificant change in the eosinophils. There were no significant changes in the two other groups: normal old persons and young adults suffering from functional psychoses.
As the stress produced by blindfolding was to all appearances a psychological stress, the present study was undertaken to see what the response would be to a "physical" stress, a pricking pain produced by a known amount of heat delivered to a definite area for a very short and known period of time. Almost all the subjects responded with some slight w~n cing and withdrawal from contac~with the dolorimeter after the first stimulus with 425 mc.zsec.ycm.". This taken together with the fact that the relative eosinophil count, and the absolute and relative data of the salivary Na/K ?eclined for at least 3 to 4 hours followmg stimulation, would indicate that the subjects had undergone some stress.
The evidence for the existence of an inverse relationship between the circulating eosinophils and the salivary Na/K on the one hand, and the level of sugaractivity and salt-activity of adrenal cortical function on the other has already been given (1) . In view of this, the fact that both the eosinophils and the salivary Na/K declined following stimulation with the dolorimeter implies an increased output of salt-~nd sugar-active co~ti coids. Moreover, in the case of the salivary Na/K, there was a difference in the pattern of response to pricking pain between the 5 groups. Both the elderly schizophrenics 'and the senile patients showed a significant decline in the salivary Na/K following stimulation, while the remaining 3 groups did not. This suggests an increased output of salt-active hormones in response to "pricking pain" stimulation in both elderly schizophrenics and the senile patients. This is the more interesting as only the group of elderly schizophrenics but not the senile patients had reacted to blindfolding with a decline of the salivary Na/K ratio (1), whereas to the stimulus of pricking pain both groups responded with the same change. It is perhaps not unreasonable to assume that pricking pain acts as a more potent mobilizer of the salt-active corticoids than blindfolding in patients with senile dementia. In this connection it should be noted that the recollection of painful stimuli might be the only partial memory left in a patient suffering from a severe senile dementia (5) .
The present study also confirmed the previous finding that the salivary Na/K was significantly higher in old schizophrenics and in senile dementia patients than in young and old normals, and higher than in young persons with functional psychoses. As pointed out earlier (1), it would 'appear that the combination of both the advanced age of the subjects and their psychosis was somehow involved in producing an elevated salivary Na/K ratio. Also, the elevated Na/K ratio is similar to that observed in patients with Addison's disease. This would appear to suggest that the elderly schizophrenics and senile dementia patients have some deficiency of adrenal cortical function under resting conditions. However, the salt-active function in elderly mental patients appears to be capable of responding to the stress of a pricking pain, and indeed this response was greater than that of normal old or mentally ill young persons.
The elevated salivary Na/K in the elderly subjects with mental disease is due to an elevated salivary Na concentration (Table 6 ) without a corresponding increase in the salivary K (Table 7) . This was also observed in the data of the earlier study but was not reported at that time. The normal old subjects also had an elevated salivary Na concentration, which was significantly higher than that of both groups of young subjects (P< 0.02), and which was 'as high as that of the elderly schizophrenics (0.70 > P > 0.60), but significantly lower than that of the seniles (0.05 > P > 0.02).
But the salivary Na/K remained at normal levels in the normal old persons because of the very high salivary K concentrations found in this group (Table  7 ). In fact, the normal old subjects had the highest salivary K concentrations, significantly higher than that of all the other groups (P < 0.05). In short, during aging in normal persons both the salivary Na and K concentrations increase to a relatively similar extent with the result that there is no change in the salivary Na/K ratio. However, in elderly persons with mental disease the salivary Na concentration increases without a corresponding increase in the salivary K concentration, a condition which could be the consequence of a deficient saltactivity of the adrenal cortex. This suggests that there may be in elderly mental subjects an excessive retention of K in the body as a whole, and in this connection it is of some interest to note that the addition of K ions to brain slices in vitro stimulates this tissue's respiration whereas K does not have this effect on other tissues, such 'as kidney, testis, or tumor (6,7). Dickens and Greville suggested that the action of K on brain metabolism resulted from an alteration by it of the colloidal state of the tissue protoplasm of aged persons (7) . Whether this has any significance for the mental symptoms of aged persons requires further investigation.
The finding that the circulating eosinophil level was higher in young persons with functional psychoses than in young or old normal persons or in persons with senile dementia is in agreement with our earlier findings (1) . However, in the present study the highest values for circulating eosinophils were obtained in the elderly schizophrenic patients whereas in the earlier study the values obtained for this group were not significantly above those of the young subjects with functional psychoses.
Summary
Five groups of subjects (normal young persons, normal old persons, young persons with functional psychosis, persons with senile dementia and old schizophrenics), each comprising 5 men and 5 women were exposed to 12 stimuli, ranging from 230 to 425 mc.zsec.Zcm." from a Hardy-Wolff-Goodell dolorimeter. Samples of blood and saliva were taken immediately before, immediately after and 3t hours after the stimuli were applied. The sodium-potassium ratio was ' N determined in the saliva and the number of eosinophils was counted in the blood. Prior to stimulation, elderly schizophrenic patients had significantly higher eosinophil counts than all the other subjects, while young persons with functional psychoses had significantly higher counts than that of all subjects except the elderly schizophrenic patients. In response to stimulation with the dolorimeter, there was a significant decline immediately after the stimuIi were applied, the decline persisting 3 to 4 hours later. However, the pattern of response did not appear to vary significantly from one group to the other.
In the case of the sa:livary Na/K, the elderly schizophrenic and the senile dementia patients had significantly higher values than the other groups prior to stimulation. This rise in the elderly mental patients was due mainly to increases in the salivary Na concentration, the salivary K concentration showing less marked increases. The salivary Na concentration of normal old subjects also increased when compared with that of the young subjects but there was a corresponding rise in the salivary K concentration leaving the Na/K ratio unchanged. Immediately following stimulation with the dolorimeter, the salivary Na/K declined significantly, and this decline was also observed 3 to 4 hours later. This pattern was observed when all groups were taken together, but was chiefly due to the responses of the 2 groups of old mental subjects, the remaining 3 groups showing no significant changes in this respect. In view of the inverse relationship between the change in the level of the salivary Na/K on the one hand and the change in the level of the salt-active hormones of the adrenal on the other, it is suggested that the elderly schizophrenic and senile dementia patient react to the stress of a pricking pain produced by the Hardy-Wolff-Goodell dolorimeter with an increased output of salt-active corticoids, heures. Cependant le mode des effets ne sembIa pas varier de facon marquee de l'un al'autre.
Regardant la proportion de Na/K dans la salive, les schizophreniques ages et les patients atteints de demence senile eurent des valeurs sensiblement plus elevees que les autres groupes avant 1a stimulation. Cette elevation chez les patients mentaux ages etait due principalement aune elevation dans la concentration salivaire en sodium, l'eIevation de la concentration en potassium etant bien moins pronon-cee. Les concentrations salivaires en sodium des sujets ages normaux furent elevees ausi en comparaison avec ceux des sujets jeunes, mais il y eut aussi une elevation correspondante de la concentration salivaire en potassium, alors que la 'Proportion Na/K demeurait constante. Immediatement apres la stimulation avec Ie dolorimetre, Ia proportion salivaire Na/K decrut de facon marquee, et cette diminution fut observee 3 a 4 heures apres, Ces effets furent observes quand tous les groupes furent consideres ensemble, mais dependirent principalement des resultats des 2 groupes de sujets mentaux ages, tandis que les 3 autres groupes ne rnontrerent aucun changement sensible a ce sujet, Considerant la relation inverse entre les changements dans Ie niveau de proportion salivaire Na/K d'un cote, et Ie changement dans le niveau des hormones sel-activees des surrenales de l'autre, if est suggere que les schizophreniques ages et les dements seniles reagissent a l'effet de douleur piquante produite par Ie dolorimetre Hardy-Wolff-Goodell, avec une augmentation de la production de corticoides sol-actives.
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